Findings From Health Promotion Research to Inform Intervention Design
The purpose of this study was to understand adolescents' from low-income households perceptions of their involvement in home food preparation, reasons underlying the extent to which they were involved, and positive and negative consequences associated with their involvement. Semistructured interviews were conducted with a convenience sample of 19 adolescents (13-18 years) . Audio-recorded interviews were transcribed verbatim. Themes were identified using grounded theory and the constant comparative method. Eight adolescents described cooking as a primary responsibility due to adult work and family schedules, age, gender, and/ 
> > Background
Researchers have examined adolescent involvement in home food preparation, with results varying by sex and racial/ethnic background (Berge, MacLehose, Larson, Laska, & Neumark-Sztainer, 2016; Kramer et al., 2012; Woodruff & Kirby, 2013) . For example, among a population-based sample of 2,029 adolescents, 42% and 28% of girls and boys, respectively, reported that they prepared dinner on 3 or more days/week (Berge et al., 2016) . A smaller number of White adolescents reported preparing meals 3 or more days/week compared to racial-/ethnicminority adolescents. Results from a convenience sample of Canadian youth showed that half reported involvement with food preparation one to six times/week, with girls reporting use of a greater number of food preparation techniques than boys (Woodruff & Kirby, 2013) .
Adolescent food preparation responsibilities may also differ by socioeconomic status. One study found that New Zealand adolescents from impoverished households cook at home more frequently than adolescents not living with poverty (Utter, Denny, Lucassen, & Dyson, 2016 adolescents from higher income households because they may reside in single-parent households, and thus need to take on responsibilities that another parent would typically have (Burton, 2007; Williams & Boushey, 2010) . Also, low-income caregivers may have irregular work schedules (Williams & Boushey, 2010) and may not be present during the evening meal. Therefore, the responsibility of food preparation could fall on adolescents when parents are absent.
Involvement in home food preparation may result in positive and negative consequences for adolescents. Several studies have shown that children view cooking with family members as enjoyable (Lukas & Cunningham-Sabo, 2011; Telzer & Fuligni, 2009; van der Horst, Ferrage, & Rytz, 2014) . Those in mid-adolescence who perceived themselves as fulfilling a household role reported increased feelings of happiness. Involvement in home food preparation also improved child and adolescent cooking self-efficacy (Woodruff & Kirby, 2013) . Adolescents who take on extensive adult tasks in the home may also experience stress and a decline in school performance (Burton, 2007) .
Recently, several home-based interventions have been implemented to improve child dietary behaviors (Cravener et al., 2015; Fulkerson et al., 2015; Leak et al., 2017) . These studies have relied on parents, who identified as the primary food preparer, to implement strategies that improve dietary behaviors of younger children in the home (Cravener et al., 2015; Fulkerson et al., 2015; Leak et al., 2017) . Researchers should consider that older siblings, especially in low-income households, may have substantial involvement in home food preparation, which may influence the effectiveness of the intervention.
The extent that adolescents are involved in food preparation have mostly been reported using survey questions that assess frequency of helping prepare dinner (Kramer et al., 2012; Woodruff & Kirby, 2013 ). The closed-ended nature of these questions do not allow for an in-depth understanding of the various levels of cooking involvement and the specific tasks completed. The current study explored the perceptions of adolescents residing in lowincome households about their level of involvement in home food preparation, reasons underlying the extent to which adolescents were involved, as well as positive and negative consequences based on level of involvement.
> > MetHod

Study Design and Participants
Semistructured interviews were conducted with 19 adolescents, a purposive sample drawn from a randomized controlled trial (RCT) that explored the use of behavioral economics strategies in the home environment to improve dinner vegetable intake of a 9-to 12-year-old in the household (Leak et al. 2017 ). In the RCT, caregivers implemented a new strategy each week during at least three dinner meals, for a total of 6 weeks (i.e., total of 6 strategies). Caregivers were trained on how to implement the behavioral economics strategies in a subtle manner such that the target child and other children/adolescents in the home were unaware that they were being employed. One strategy was to put a larger than normal spoon in the vegetable serving dish.
Caregivers were eligible to participate in the RCT if they were the primary food preparer, had at least one child between the ages of 9 and 12, prepared dinner at least three times weekly, received food assistance (a proxy for income status), and resided in the Twin Cities metropolitan area. If caregivers also reported having an adolescent between the ages of 13 and 18, the adolescent was invited to participate in a semistructured interview at the conclusion of the RCT. The University of Minnesota Institutional Review Board approved this study. Informed consent/assent was collected at the beginning of the RCT. Adolescents were compensated with $40 for their participation.
Sixty-three families participated in the original study with 24 of these families having an adolescent in the household. Five of the 24 families dropped out of the study and thus 19 adolescents were invited and participated in the interview. Caregivers provided demographic information at the beginning of the RCT. Adolescents were on average 14 years old, mostly female (n = 12), and racially diverse (42% African American, 32% White, 26% Other). Caregivers were on average 44 years old, mostly female (n = 18), and also racially diverse (47% African American, 42% White, 11% Other). Caregiver employment status varied (26% full-time, 26% part-time, 47% not employed or homemakers). Households, on average, consisted of two adults (ranging from 1 to 4) and three children ≤18 years old (ranging from 2 to 6). The sample had a relatively equal distribution of food security status (37% high food security, 37% low food security, 26% very low food security).
Interview Guide and Protocol
The role of adolescents residing in low-income households in food preparation is a topic supported by limited research, and therefore a semistructured (vs. structured) interview guide, with broad open-ended questions, was appropriate (Denzin & Lincoln, 2005; Glaser & Strauss, 1967) . A funneling approach was used to organize the interview guide (Table 1) such that questions were broad initially and then became increasingly more specific. The interview guide was pilot tested to determine if the research questions needed refinement for clarity. Four pilot interviews were conducted with adolescents from the RCT. On reviewing the data from the pilot study, researchers decided to include additional probes in the interview guide in order to obtain more in-depth responses from the participants. The four pilot interviews were included in the final analysis since major changes were not made to the interview guide.
All interviews took place in the participants' homes at the conclusion of the RCT and were conducted by the lead author (TML), a researcher with experience collecting interview data and working with ethnically diverse, socioeconomically disadvantaged populations. Interviews were audio recorded and lasted on average 30 minutes. Field notes were recorded to capture relevant nonverbal communication.
Data Analysis
Audio recordings were transcribed verbatim and transcripts were coded using an iterative process informed by grounded theory and the constant comparative method (Denzin & Lincoln, 2005; Glaser & Strauss, 1967) . Open coding techniques were applied by two of the authors (TML and TAA), who independently coded the first four interviews, line-by-line, to identify potential themes that emerged from the interviews. The researchers then met to assess the level of coding concordance. Coding discrepancies were discussed until a consensus was reached. The two researchers then proceeded to apply open coding to the remaining 15 transcripts using the previously described process. Throughout this process, the two researchers constantly explored similarities and differences between codes until major themes were identified. To increase the credibility of the findings, data from the demographic form, field notes, and transcripts were triangulated as a means of corroborating the findings (Denzin & Lincoln, 2005) .
> > resuLts
Food Preparation Involvement
Eight adolescents described cooking as one of their main responsibilities and stated that they were the primary or secondary food preparer for the household. These adolescents cooked mostly without the assistance of an adult. One Hmong adolescent girl cited cultural expectations as the reason for cooking responsibilities. Another adolescent girl with two younger brothers suggested that after her parents separated several years ago and her mother moved out of the home, she acquired additional household responsibilities, including cooking. Other adolescents provided more practical explanations about why they were expected to cook for others in the home. Many of the caregivers had busy work schedules, and as such, adolescents became responsible for cooking for siblings. An adolescent boy who cooked for his dual-parent household stated, "Since my mom got her job at the cafeteria she hasn't been cooking as much . . . because she has to cook for like hundreds of kids at the school." Adolescents with younger siblings believed that they were expected to have more household cooking responsibilities because they were the oldest. An adolescent For 11 adolescents, the extent of their involvement in household food preparation was mostly providing assistance or to "help with the food sometimes." For these adolescents there was an adult in the home who did most of the cooking, though there were circumstances when they would prepare food for themselves but not "make it for everybody." Several of these adolescents suggested that their caregiver often times preferred to cook meals alone. As one adolescent explained, "She gets like aggravated when we're all in the kitchen together, it's really cramped." Also, some adolescents who helped with food preparation only on an irregular basis suggested that their caregiver purposely did not require cooking to be a responsibility. For example, one adolescent living with her aunt indicated that cooking was something fun she did with her aunt, rather than a chore. There were several ways in which adolescents assisted with food preparation. One adolescent girl responded, "Whenever she [mom] needs something cut, I'll cut it. Or like if she makes noodles, I'll do the noodles or like stir the noodles . . . I season stuff." Another adolescent girl said that her mother might say something like "You do the chicken and I'll do the mashed potatoes." An adolescent boy responded, A time that I helped my mom cook dinner would be fish fry. What I did was I actually got the recipe and my mom helped me get the ingredients and she helped me get it all started and then I just took over.
Most of the cooking skills described included using a knife to chop foods and using a whisk, fork, and/or blender for mixing. Many adolescents were not comfortable using the stovetop and oven.
Meal Preparation Decisions
Adolescents who described cooking as a major responsibility stated several factors that they took into consideration when deciding what to prepare for meals.
Adolescents would cook "what [caregiver] says [they]
should have for dinner"; sometimes they would ask "what everybody else wants"; and other times they cooked "whatever [they] want that day." They talked about how difficult it was to find something to cook that everyone would eat because everyone "wants different things." It was especially challenging when trying to please a picky eater. One female adolescent in a dual-parent household explained, "My dad is kinda like a picky eater so if it doesn't look good then he's going to be like 'ew that's weird.'" In general, these adolescents were also interested in learning how to make "different things" and increasing the variety of meals served. One female participant described that she's "trying to work on what foods are good to eat with each other." Many adolescents "only [knew] a few recipes" and when they wanted to cook new foods they would look up recipes "online" or use "the recipe on the box." The main reason adolescents did not experiment more often was that they "really [didn't] wanna like waste the food." Adolescents also considered the type of foods available in the home, their familiarity with a dish and/or ingredients, and nutrition, such as having vegetables for the dinner meal. One female adolescent in a single-parent household with four younger siblings stated, "I usually do baked chicken because I think it's actually like a healthy alternative to fried chicken seeing as it might contain less grease and oil."
Adolescents who assisted or helped with cooking described collaborating with the primary food preparer to decide what was served at mealtime. Adolescents responded that "basically all of us" decide what is served for dinner. As one adolescent stated, "Well sometimes she [mother] tells us or sometimes she will ask us what we want to eat."
Cooking Skills
The types of foods that adolescents who described cooking as a major responsibility prepared varied greatly, as did the skill required to prepare those foods. Sometimes the meals were elaborate such as "chicken stir fry," "Salisbury steak with potatoes," "chicken alfredo," "Brussels sprout chips," and "cornbread." They often described using a knife to help prepare meals. Adolescents who were primarily responsible for preparing meals for the household as well as those who mostly assisted or helped with meal preparation described preparing foods on the stovetop, in the oven, and in the microwave. When preparing meals for themselves, some of the foods that adolescents prepared were "quick and easy," such as "hot dogs," "Ramen noodles," "chicken nuggets like the frozen ones," "quesadillas," and "peanut butter and jelly sandwiches."
Positive and Negative Implications of Cooking Involvement
Adolescents who had major food preparation responsibilities described some of the negative consequences associated with having this level of responsibility. Some adolescents talked about how cooking for others "can be stressful." For example, one adolescent girl with four younger siblings recalled that she started cooking at the age of 7. She went on to state, "I wasn't really experienced and these responsibilities kinda just popped out of nowhere. I was like whoa I don't think I remember signing up for this." Also, adolescents with a primary cooking responsibility talked about the challenge of having to multitask and how this could "get in the way of homework." Adolescents who mostly assisted or helped with food preparation tended to have positive things to say about cooking, as one adolescent girl explained, "I like to help her cook. It's fun." Adolescents enjoyed the social interactions that took place while helping with food preparation. One adolescent girl said, "We interact pretty good. We talk about our day and talk about how school was." Furthermore, adolescents who helped only with food preparation, in comparison to those who described cooking as a responsibility, did not describe negative feelings about cooking. Several adolescents even expressed interest in wanting to be more involved at mealtime, but they suggested that their caregiver (s) was hesitant. For example, one adolescent girl said, " 
> > dIscussIon
Adolescents described various levels of involvement in food preparation and the mealtime decisionmaking process, varying levels of cooking skills, and positive and negative consequences based on their involvement. Our findings add to the body of literature regarding adolescent involvement in household food preparation (Berge et al., 2016; Kramer et al., 2012; Woodruff & Kirby, 2013 ) and positive and negative consequences, which to date have only been examined to a limited extent.
A noteworthy finding from the current study was that adolescents who were highly involved in food preparation were also extensively involved in the food decision-making process. These adolescents described challenges such as catering to multiple food preferences and having minimal food preparation knowledge and skills, which are barriers that caregivers in other studies have described when deciding what to prepare for meals (Berge, Hoppmann, Hanson, & Neumark-Sztainer, 2013; Brown & Wenrich, 2012; Fulkerson, Story, Neumark-Sztainer, & Rydell, 2008) . Also, similar to caregivers in other studies (Brown & Wenrich, 2012) , some adolescents were interested in preparing healthy meals and considered nutrition when deciding what to prepare. Home availability of healthy and less healthy foods could influence decisions about what to prepare.
After a community-based cooking skills intervention, at-risk adolescents identified factors that would facilitate using the acquired skills at home (Thomas & Irwin, 2013) . These included interest, availability of healthy ingredients, and connectedness, whereas access to unhealthy foods was identified as a barrier. The current study did not include an examination of how adolescents might have been involved in food shopping, but this may be a relevant topic for future studies as others have shown that adolescents can influence parents to purchase healthier foods (Wingert, Zachary, Fox, Gittelsohn, & Surkan, 2014) .
The types of foods adolescents reported preparing in the current study, regardless of their level of involvement, were generally convenient foods that were quick and easy to prepare. Similarly, the foods most commonly prepared by urban, African American adolescents from low socioeconomic backgrounds in another study included cereal, noodles, and sandwiches (Kramer et al., 2012) . The types of foods prepared by adolescents in the current study could reflect the need for convenience given their other household and personal responsibilities, their level of cooking skills, what is available at home, as well as preferences and habits. Adolescents did not typically report preparing vegetable dishes to accompany noodles, sandwiches, or boxed, convenience meals; therefore, cooking education, which also includes an emphasis on nutrition and diet quality, may be desirable for adolescents who have responsibility for household food preparation. In other studies, cooking education lessons were associated with improved intake among older children (Cullen, Watson, Zakeri, Baranowski, & Baranowski, 2007) and improved diet quality among urban, high school students (D'Adamo et al., 2016) . Current cooking education classes for children and adolescents tend to focus on preparing meals and snacks for themselves rather as a primary food preparer with responsibility for preparing healthy, affordable meals for a family. Improved knowledge, skills, and self-efficacy may decrease stress associated with having extensive food preparation responsibilities.
Consistent with the literature on child adultification consequences (Burton, 2007) , the majority of adolescents who were highly involved in food preparation in the current study acknowledged that cooking for others was gratifying at times but also associated with stress and interference with schoolwork. Several qualitative studies suggested that benefits from involvement in food preparation were becoming more independent (Simmons & Chapman, 2012) and having healthier eating habits (Stephens, McNaughton, Crawford, & Ball, 2015; Watts, Lovato, Barr, Hanning, & Mâsse, 2015) . However, the relationship between cooking frequency and family relationships and depressive symptoms was less clear based on cross-sectional data from New Zealand adolescents (Utter et al., 2016) . Those who reported never cooking or cooking most days reported poorer family relationships and greater depressive symptoms than those who reported cooking meals weekly, monthly, or yearly. Those who reported cooking most often had the greatest fruit and vegetable consumption but also the highest body mass index, indicating that a combination of positive and negative consequences was observed. Extensive involvement in cooking may be burdensome (Utter et al., 2016) , consistent with reports by several adolescents in the current study. The long-term impact of having adultified food preparation responsibilities as an adolescent on cooking frequency and enjoyment as an adult is not known and should be considered in future research.
Previous studies to improve diet quality of younger children have focused on parenting practices that modify structure within the physical and social environment such as controlling the availability and accessibility of foods, establishing meal and snack routines, limiting or guiding choices, and modeling intake (Vaughn et al., 2016 ). In the current study, a proportion of adolescents had extensive involvement in home food preparation, which could result in similar practices that modify structural components of the home food environment and impact intake of younger children. Therefore, if interventions that address practices to influence intake of younger children are to be effective, those in the household involved in home food preparation should be identified so the appropriate person(s) participates in the intervention implementation.
The current study has several strengths and limitations that should be considered. Previous studies have quantified the frequency of assisting with food preparation among children and adolescents without considering that some adolescents may have more extensive and independent household cooking responsibilities. The small sample size and geographically similar population make it challenging to generalize the findings to a broader audience. As such, the study should be replicated with a larger sample size, which includes equal representation of girls and boys, and a more racially/ethnically diverse population.
> > concLusIons
Our study suggests that adolescents residing in low-income households may play a significant role in household food preparation and in mealtime decision making with positive and negative consequences based on their level of involvement. The results indicate a need for more advanced cooking education for adolescents beyond preparation of meals or snacks for themselves. This advanced cooking education could involve preparing healthy, affordable, and convenient meals for a family, but further research is needed prior to developing such curriculum. Additionally, more research is needed about the role that adolescents with major cooking responsibilities play in food purchasing, as this may influence the development of an advanced cooking education course. The results also indicate a need for further research to better understand the long-term impacts of having primary cooking responsibilities as an adolescent on adult cooking frequency, cooking enjoyment, diet quality, and health. For example, a longitudinal study showed that young adults who reported that they enjoyed cooking were more likely to have been involved in food preparation as adolescents (Laska, Larson, NeumarkSztainer, & Story, 2012) . In a cross-sectional study with adults, cooking enjoyment was found to be related to skills and skills were related to diet quality (Hartmann, Dohle, & Siegrist, 2013) . Last, future studies that aim to assess food preparation responsibilities among adolescents should ask about the various levels of responsibility regarding cooking to determine if food preparation is being done on an independent basis or to assist others. 
